by the fact that in complex Ic and II the DBD can bind each hemi-site with higher affinity than a random site (1). Therefore, for DNA substrates containing a Rap1 recognition sequence the different affinities of the DBD for a full-site vs. a half-site vs. a random one should be considered. Because of the complexity of the system, we analyzed the equilibrium fluorescence anisotropy data with simplified models to extract preliminary estimates of some of the equilibrium constants.
II and two singly ligated ones (Ia+Ib) and Ic) characterized by four equilibrium constants and the relative contribution to the observed signals from each bound state. Moreover, for DNA substrates containing a Rap1 recognition sequence the model is further complicated by the fact that in complex Ic and II the DBD can bind each hemi-site with higher affinity than a random site (1) . Therefore, for DNA substrates containing a Rap1 recognition sequence the different affinities of the DBD for a full-site vs. a half-site vs. a random one should be considered. Because of the complexity of the system, we analyzed the equilibrium fluorescence anisotropy data with simplified models to extract preliminary estimates of some of the equilibrium constants.
We first focused on the binding of the DBD 601 to the RND substrate that does not contain a Rap1 sequence. The data in Figure 3a show that the fluorescence anisotropy change of RND with FAM at the 5'-end of the top strand is sensitive to the binding of each ligand, providing an estimate of the contribution of each bound state to the observed anisotropy change. Under the assumption that the RND substrate can be considered as an homogeneous lattice (2), binding of three DBD 601 molecules can be described by the nonspecific ligand binding to a finite lattice as derived by Epstein (3) . The partition function for the system is then
where g is the maximum number of bound DBD 601 molecules, k is the number of DBD 601 molecules bound at any concentration of free protein, j is the number of cooperative contacts between bound proteins. P M (k,j) are the statistical factors for a protein of site size n bound to a lattice of length M (3) Ia is ~ 133 nM, much lower than the one reported for the non-specific binding of Rap1 (4) . Also, this model would suggest that binding of the second ligand is highly cooperative and this would lead to a higher propensity to form clusters of bound proteins (7) (8) (9) . It is important to point out that based solely on fitting, Model 1 and 2 cannot be discriminated. More information on the non-specific interaction of Rap1 with DNAs of random composition would be required. At this stage, Model 1 with the least number of parameters is sufficient to describe the data and it would suggest that if complex Ia exists it does not contribute significantly to the observed binding.
The situation is different for the DBD 601 binding to DNAs that contain a centrally located 13 bp specific sequence. In this case formation of complex Ia is characterized by an equilibrium constant K 13 and the partition function is
Model 3
Also, in this case the data in Figure 3a show that formation of the high affinity 1: Therefore, we fitted Model 3 for K 13 in combination with either K e or ω keeping constant the other parameter at the value determined for RND. With fixed K e = 7.4 x 10 5 M -1 (blue dash lines in Figure 6d ) we obtain K 13 = 1.6 x 10 9 M -1 and ω =1358. With fixed ω = 365
(red dash lines in Figure 6d ) we obtain K 13 = 5 x 10 9 M -1 and K e = 2.6 x 10 6 M -1 . It is evident from Figure 6d that these two combinations cannot be discriminated. However, independent of the combination of the parameters this analysis suggests that the equilibrium dissociation constant for DBD binding to the specific site is ~ 0.2-0.6 nM, consistent with the reported value of 0.5 nM determined for TeloA by EMSA (10) and much higher than the affinity for a non-specific site (RND) estimated with either Model 1 or 2. Also, because of the presence of two hemi-sites and the reported ability of Rap1 to bind to a single one (1), it is reasonable to assume that complex Ic would form with higher affinity on TeloA and the fitted value of K e = 2.6 x 10 6 M -1 (at fixed ω=365) would suggest an increase of 3-4 fold compared to RND. Finally, independent of the combination of parameters ωK e ~ 1 x 10 9 M -1 obtained with Model 3 would suggest that even on TeloA binding of the second ligand might be stabilized by positive cooperativity.
Because of the inability of Model 3 to discriminate between changes in K e and ω we next analyzed the data with an even further simplified model that assumes that while binding of DBD to the specific site occurs with binding constant K 13 , binding of the DBD in complexes Ic-III occurs with the same apparent equilibrium constant K a that does not take into account either statistical factors or cooperativity.
Model 4
For this model we used the same r 1 ,r 2 and r 3 as for Model 3 and fitted the data for K 13 , K a and r 13 . Model 4 fits the TeloA anisotropy data in Figure 6d with r 13 = 0.086, K 13 = 2.9 x 10 9 M -1 and K a = 1. 
